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Abstract 
The creation of power from renewable energy sources like wind energy has extended as of 
late because of ecological issues and the absence of ordinary energy sources in the future. 
Among all the renewable assets, wind power is the most well-known assets because of its 
simplicity of accessibility and its turn change into power. In this work, a basic technique for 
following the maximum power (MP) attainable in the wind energy conversion system (WECS) 
and nearby planetary group for direct current micro grid application is executed. A three 
stage diode bridge rectiﬁer with a dc – dc converter (ZETA converter) has been utilized 
between the terminals of a wind driven induction generator and dc micro grid. The induction 
generator is being worked in a self-excited mode with provocation capacitor at stator. i.e., 
dc-grid voltage is considered as a control variable to track the MP in the forthcoming WECS. 
In this manner, the forthcoming calculation for maximum power point tracking (MPPT) is 
separate from the machine and wind-turbine particular. This strategy has been created for 
deciding the duty ratio of the dc–dc converter for the working of the forthcoming system in 
MPPT area utilizing wind turbine part, the consistent state indistinguishable circuit of an 
induction generator, and power value in power converters. The Circuit being simple and 
basic algorithm is the advantages of the proposed WECS. The effective working of the 
proposed technique for MPPT has been shown through the outcomes alongside the 
simulation values. 
   
Keywords: DC microgrid, induction, generator, maximum power point tracking, power 
converter, wind power generation 
 
INTRODUCTION  
Due to the shortage of nonrenewable 
energy sources, high cost, polluting eco 
system, renewable source has gained more 
importance in the past decagon. Out of this 
sustainable source wind energy has gained 
more interest because of its availability 
and it is also nonpolluting and bountiful in 
nature. As the wind velocity is fluctuating 
in nature, the constant output is needed to 
be delivered to the load, so the use of 
power converters has been essential to 
keep constant output and the advancement 
in power electronics plays a wide role in 
getting the maximum output power from 
the fluctuating wind velocity. 
 
In the present day scenario, mor eof the 
loads, such as LED lighting, computer 
loads, and variable speed drives 
requirement dc as the source. So, to 
connect different types of assigned 
generation systems, a dc bus is commonly 
used with applicable power electronic 
controllers, which forms dc micro grid 
Absence of reactive power, no harmonic 
problems, less power modification stages, 
and easy to connect energy storage devices, 
namely battery, plugin electric vehicles,  
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and super capacitors are alluring options for 
dc microgrid with DGs. Permanent magnet 
alternators (PMAs) and self-excited 
induction generators (SEIGs) are the 
suitable choices for such small scale wind 
generators employed in dc microgrids. 
Rugged rotor construction, absence of slip 
rings, brushes, and a separate dc source for 
excitation and ease of maintenance are the 
main reasons for preferring induction 
machines, with renewable energy systems. 
In this system, a three-phase diode bridge 
rectifier (DBR) followed by a dc–dc 
converter configuration has been proposed 
for battery charging application [14], as 
well as supplying isolated dc load from a 
wind-driven SEIG. power converter 
configuration for supplying isolated dc 
loads from wind-driven PMA. MPPT has 
been   achieved through particle swarm 
optimization (PSO) algorithm by sensing 
dc voltage and current. wind-driven PMA 
for battery charging application with 
voltage and current sensing for MPPT and 
shown the successful working in different 
modes of operation of battery charging 
condition. Now it is of interest to implement 
similar power electronic converter 
configuration, namely DBR and dc–dc 
converter for dc microgrid applications 
supplying from wind-driven SEIG. In 
addition, a very simple control algorithm 
has been proposed in this paper for MPPT 
[1], which requires the sensing the power. 
MPPT is achieved by continuously 
monitoring the measured value of dc power 
(i.e., rectifier voltage and current) at the 
output of the ac–dc converter. This has 
become possible by the inherent stiff dc 
source of the microgrid, this algorithm 
does not require the instruction of the air 
velocity and machine parameters. 
 
PROPOSED SYSTEM FOR A WIND 
DRIVEN SEIG SUPPLING DC 
MICROGRID 
A.Wind energy conversion system 
The power in the wind can be computed by 
using the concept of Kinetic Energy. The 
wind mill works on the principle of 
converting kinetic energy of the wind to 
mechanical energy. The energy available is 
the kinetic energy of any speck is equal to 
one half its mass time the square of its 
velocity [5]. 
 
Fig.1 Block diagarm of proposed 
system 
 
B. Coeffecient of performance 
The power accessible in the wind can be 
expressed as 
P=½AρV3                                                                     (1)                                                                                                    
Where ρ is the density of the air, A is the 
capture area, and V is the wind speed. 
 
The power really caught by the wind 
turbine rotor PR, is some division of the 
accessible power characterized by the 
coefficient of execution Cp which is 
basically a kind of force change 
productivity. 
 
Cp= PR/P                                               (2) 
The most extreme hypothetical estimation 
of the coefficient of execution is 0.593, an 
esteem dictated by a liquid mechanics 
imperative known as far as possible. 
Coefficients of execution are not as much 
as this restrain because of different 
streamlined and mechanical misfortunes. 
For a given turbine outline, Cp is a 
component of tip speed proportion (TSR). 
There is a tip speed proportion for which 
the power catch is a most extreme.  
 
C. Pitch Control 
Wind turbine pitch control framework can 
change rate of rotor cutting edges in a wind 
control era framework in view of genuine 
time twist speed with the end goal of 
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modifying yield control, accomplishing 
higher usage effectiveness of wind power 
and giving assurance to rotor sharp edges. 
At the point when wind speed is not higher 
than the evaluated speed, the cutting edge 
occurrence remain close to the edge 0° 
(most noteworthy power point), which is 
like that of a generator with steady pitch 
[4], creating a yield power that 
progressions alongside wind speed. At the 
point when wind speed is higher than the 
evaluated speed, the pitch control 
instrument changes cutting edge frequency 
so that the yield force of generator is inside 
the permitted go. 
 
D.Self excited induction generator 
An induction generator or asynchronous 
generator is a sort of exchanging current 
(AC) electrical generator that uses the 
standards of enlistment engines to create a 
control. Acceptance asynchronous 
generators work by mechanically turning 
(revolutions) their rotors quicker than 
synchronous speed. A standard AC motor 
generally can be used as a generator, with 
no changes inside. Acceptance generators 
are valuable in applications, for example, 
smaller than normal hydro control plants, 
wind turbines, or in decreasing high-
weight gas streams to lower weight, since 
they can recuperate vitality with generally 
straightforward controls. An acceptance 
generator more often than not draws its 
excitation control from an electrical 
framework; now and again, be that as it 
may, they are self-energized [12] by 
utilizing stage adjusting capacitors. As a 
result of this, acceptance generators can't 
generally dark begin a de-invigorated 
appropriation framework. An induction 
generator [6] produces electrical power 
when its rotor is turned speedier than the 
synchronous speed. For a commonplace 
four-post engine (two sets of shafts on 
stator) working on a 60 Hz electrical 
network, the synchronous speed is 1800 
pivots for every moment. In typical engine 
operation, the stator flux revolution is 
speedier than the rotor turn. This causes 
the stator flux to initiate rotor streams, 
which make a rotor flux with attractive 
extremity inverse to stator. Thusly, the 
rotor is dragged along behind the stator 
flux, with the streams in the rotor actuated 
at the slip frequency. In generator 
operation, a prime mover (turbine or 
motor) drives the rotor over the 
synchronous speed (negative slip). The 
stator flux still prompts streams in the 
rotor, yet since the restricting rotor flux is 
presently cutting the stator curls, a 
dynamic current is created in stator loops 
[8] and the engine now works as a 
generator, sending power back to the 
electrical grid. 
 
E.Zeta converter 
The ZETA converter topology gives a 
positive yield voltage from a data voltage 
that movement above and underneath the 
yield voltage. The ZETA converter in like 
manner needs two inductors and a game 
plan capacitor, as a rule called a flying 
capacitor. Not in the least like the SEPIC 
converter, which is organized with a 
standard bolster converter, the ZETA 
converter is planned from a buck 
controller that drives a high side 
PMOSFET. The ZETA converter is 
another choice for directing an unregulated 
info control supply, similar to an ease 
divider wart (it is have exclusive fittings 
and are intended to yield particular 
voltages). To minimize board space, a 
coupled inductor can be utilized. This part 
discloses how to outline a ZETA converter 
[9] running in nonstop conduction mode 
(CCM) with a coupled inductor. 
s0 V*
1D
D
V

                                       (3)   
 
Fig.2 Zeta converter 
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F.Design parameters of Zeta coonverter 
 
Inductor                            (4) 
Capacitor                          (5) 
 
Inductor  L2 =                             (6)  
Capacitor  C2 =                  (7)  
 
G. Three phase Rectifier 
It consists of six diodes. D1, D3, D5 is the 
positive group of diodes and D2, D4, D6 
constitutes the negative group. The top 
group diode (D1, D3, D5 ) from a 
maximum value circuit and therefore the 
maximum of phase voltage , , appears in 
the positive DC bus on the other hand the 
bottom group diode (D2, D4, D6) from 
maximum value circuit therefore the 
minimum of phase voltage , , appears in 
the negative DC bus therefore the output 
voltage from at any instant is equal to the 
maximum of six line voltage , , , ,and 
provide at least one side from the top 
group one of the bottom group at the 
instant. Therefore output voltage is larger 
than the maximum line voltage 
 
 
Fig.3 Three phase rectifier 
                   
MAXIMUM POWER POINT 
TRACKING 
TOP OF FORM 
Maximum power point tracking (MPPT) is 
a procedure used generally with wind 
turbines and photovoltaic (PV) solar 
system to expand control extraction [7] 
under all conditions. Although power is 
mainly covered, the principle implement 
commonly to sources with fluctuate 
power: for example, optical power 
transmission and thermo photovoltaics PV 
heavenly bodies exist in a wide range of 
setups with respect to their relationship to 
inverter frameworks, outside lattices, 
battery banks, or other electrical burdens. 
Despite a definitive goal of the sun 
powered power, however, the focal issue 
tended to by MPPT is that the productivity 
of force exchange from the sun oriented 
cell relies on upon both the measure of 
daylight falling on the sun based boards 
and the electrical qualities of the load [3]. 
As the measure of daylight fluctuates, the 
heap trademark that gives the most 
noteworthy power exchange proficiency 
changes, so that the effectiveness of the 
framework is enhanced when the heap 
trademark changes to keep the power 
exchange at most noteworthy productivity. 
This load characteristic is known as the 
greatest power point and MPPT is the way 
toward discovering this point and keeping 
the load characteristic. Electrical circuits 
can be intended to display discretionary 
burdens to the photovoltaic cells and 
afterward change over the voltage, current, 
or recurrence to suit different gadgets or 
frameworks, and MPPT takes care of the 
issue of picking the best load to be 
exhibited to the cells so as to get the most 
usable power out. Sun powered cells have 
a perplexing relationship amongst 
temperature and aggregate resistance that 
delivers a non-straight yield productivity, 
which can be examined in light of the I-V 
bend. It is the motivation behind the 
MPPT framework to test the yield of the 
PV cells and apply the best possible 
resistance (load) to get greater power for 
any given ecological conditions MPPT 
gadgets are commonly coordinated into an 
electric power converter framework that 
gives voltage or current transformation, 
separating, and direction for driving 
different burdens, including power lattices, 
batteries, or engines. Sunlight based 
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inverters change over the DC energy to 
AC control [15] and may consolidate 
MPPT: such inverters, test the yield 
control (I-V bend) from the sun based 
modules and apply the best possible 
resistance (stack) in order to get greater 
power. The power in the MPP (Pmpp) is 
the result of the MPP voltage (Vmpp) and 
MPP current (Impp).Engineers creating a 
power converter execute MPPT 
calculations to augment the power 
produced by WECS frameworks. The 
calculations control the voltage to 
guarantee that the framework works at 
"greatest power point" (or pinnacle 
voltage) on the power voltage bend. MPPT 
calculations are regularly utilized as a part 
of the controller outlines for PV 
frameworks. The calculations represent 
components, for example, factor wind 
speed and course to guarantee that the 
WECS framework [10] produces greatest 
power at all circumstances.  
 
A.Particle Swarm Optimization 
PSO is a swarm intelligence optimization 
[2] algorithm created by Eberhart and 
Kennedy in 1995, and stirred by the social 
behavior of feathered creatures and 
schooling fishes. In this algorithm, several 
agreeable operators are utilized to 
exchange information obtained in its 
separate search process. Each agent is 
referred to a particle following two simple 
rules, i.e., taking after the best performing 
particle, and moving towards the best 
position found by the particle itself. 
Through this way, every particle 
approaches an ideal or near ideal to 
optimal solution. The standard PSO 
method can be defined using the following 
equations :  
vi(k+1)=wvi(k)+c1r1(pbest,i−xi(k))+c2r2(
gbest−xi(k))                                         (8)  
 
xi(k+1)=xi(k)+vi(k+1)                        (9)  
 
Where xi and vi indicate the position and 
the velocity of particle i, respectively; k is 
the iteration number while w is the inertia 
weight; r1 and r2 are random variables 
uniformly distributed within [0,1]; and c1, 
c2 are the cognitive and social coefficients. 
The variable pbest,i is set to store the best 
position that the i-th particle has found so 
far, and gbest is set to store the best position 
among all particles. The flowchart of a 
basic PSO algorithm is illustrated in 
Figure 4. From the flowchart, the 
operating principles of a basic PSO 
method can be described as follows: 
Step 1: PSO Initialization 
Particles are typically initialized randomly 
taking after a uniform distribution over the 
search space, or are initialized on grid 
nodes that cover the search space with 
equidistant points. Initial velocities are 
taken randomly. 
Step 2: Fitness Evaluation 
Evaluate the fitness value of each particle. 
Fitness evaluation is conducted by 
supplying the candidate solution to the 
cost function. 
Step 3: Update Individual and Global Best 
Data 
Individual and global best fitness values 
(pbest,i and gbest) and positions are updated 
by comparing the newly calculated ﬁtness 
values against the previous ones, and 
replacing the pbest,i and gbest as well as their 
corresponding positions as necessary. 
Step 4: Update Velocity and Position of 
Each Particle 
The velocity and position of each particle 
in the swarm is updated using Equations 
(8) and (9). 
Step 5: Convergence Determination 
Check the convergence criterion. If the 
convergence criterion is met, the process 
can be terminated; otherwise, the iteration 
number will increase by 1 and go to step 2. 
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Fig. 4 Flowchart of PSO algorithm 
 
B. Advantages of PSO method 
1. The fitness function can be non-
differentiable (just values of the fitness 
function are utilized). The method can be 
applied to Optimization problems of large 
dimensions, frequently delivering quality 
solutions more quickly than alternative 
methods. 
2. There is no general convergence theory 
applicable to practical, Multidimensional 
problems. For satisfactory results, tuning 
of input parameters and experimenting 
with various versions of the PSO method 
is sometimes necessary. 
 
SIMULATION AND RESULTS 
A.Wind energy coversion system 
 
Fig.5 Simulation of WECS 
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Fig. 6 Output of SEIG (wind speed is 
13m/s) 
 
B.Simulation Outputs 
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Fig.7 Voltage and current wave form of 
Buck Boost converter 
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Fig. 8 Output voltage and current of the 
converter in 5 Nm is the Load torque 
 
 
Fig. 9 Output of buck boost converter with 
Ripple 
 
 
Fig. 10 Output of zeta converter with 
reduced Ripple
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Table I: Output Ripple Of Two Converters 
 
Table Ii Constant Output Of Converter 
S.No Wind Speed 
(Meter/sec) 
Load Output of Wind 
generator (Volt) 
Output of ZETA Converter 
to DC Grid 
Voltage in Volt 
1 5 75ohm,50e-3 25 220 
100ohm,50e-3 
150ohm,50e-3 
2 8 75ohm,50e-3 60 220 
100ohm,50e-3 
150ohm,50e-3 
3 10 50ohm,50e-3 96 220 
100ohm,50e-3 
200ohm,50e-3 
4 13 50ohm,50e-3 180 220 
100ohm,50e-3 
200ohm,50e-3 
 
CONCLUSION 
In recent times, numerous countries 
energize the consumers for producing an 
electrical power from alternate energy 
sources, which leads to the formation of 
microgrids. In this regard, a 240V dc 
microgrid systems draw a great deal for 
low power applications supplied from 
renewable energy sources. Especially, this 
voltage range is most appropriate for 
household appliances, home inverters, and 
storage systems. A simple circuit 
configuration and a control algorithm are 
essential for easy operation and 
maintenance of such dc microgrid systems 
by consumers. Hence, this paper has 
presented a simple MPPT algorithm and 
circuit topology for dc microgrid 
applications supplied from a small-scale 
WECS. The proposed algorithm 
continuously monitors the dc-grid power 
and adjusts the duty ratio of the dc–dc 
converter for tracking the MP point. The 
proposed circuit is simulated in MATLAB 
and the output performance is evaluated. 
From the simulation, it is observed that the 
proposed system works efficiently by 
improving output voltage. Using ZETA 
converter with PSO algorithm is better 
than Buck Boost converter. The ZETA 
converter output ripples are minimized and 
its improved system stability and 
performance. 
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